Phosphodiesterase inhibition promotes the transition from compensated hypertrophy to cardiac dilatation in rats.
The cellular signaling pathways responsible for the transition from compensated left ventricular hypertrophy (LVH) to LV dilatation (remodeling) and heart failure are unclear. As chronic administration of a beta-adrenoreceptor (beta-AR) agonist mediates the premature onset of cardiac remodeling without myocyte necrosis or myocardial dysfunction in LVH, we suggest that beta-AR activation is critical in promoting the transition from compensated LVH to cardiac dilatation. However, beta-AR mediated effects in the heart can occur via either the cyclic adenosine monophosphate (cAMP) system or via cAMP independent signaling pathways. To determine the role of cAMP in promoting adverse cardiac chamber remodeling, we evaluated whether phosphodiesterase inhibition (PDEI) promotes LV dilatation in rats with compensated LVH. The impact of chronic administration of the PDEI, pentoxifylline, on LV remodeling and function was assessed in spontaneously hypertensive rats (SHR) with compensated LVH. The PDEI mediated inotropic effects and increased cAMP concentrations in SHR. This dose of the PDEI administered for 4 months to SHR did not modify LV weight or influence intrinsic myocardial systolic function (as assessed in the absence of the PDEI) in SHR. However, the PDEI mediated the development of a right shift in LV end diastolic (LVED) pressure-internal dimension and LVED pressure-volume relations, LV wall thinning, and increments in myocardial soluble (non-cross-linked) collagen concentrations. In conclusion, chronic PDEI administration induces adverse geometric and interstitial cardiac remodeling in SHR, a finding that supports the notion that the beta-AR-cAMP system is important in mediating the progression to heart failure by promoting interstitial remodeling and LV dilatation in LVH.